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(54) Display control device with Improved economy of backlight illumination 



(57) A display control device includes a display 
panel for displaying data containing textual and/or draw- 
ing data, a display buffer for storing data to be displayed 
on the display panel, a display control section for con- 
trolling display of the display panel, a backlight for illumi- 
nating the display panel, an illumination instruction 
section for outputting a backlight illumination instruction, 
and an Illumination control section for controlling the illu- 



mination of the backlight according to the backlight illu- 
mination instruction from the illumination Instruction 
section. The display control section changes a display 
configuration of the data to be displayed on the display 
panel when the illumination instruction section outputs 
the backlight illumination instruction. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention s 

[0001] The present invention relates to a display con- 
trol device having an illuminating function and a storage 
medium therefor. The control device is applicable to a 
small-sized portable electronic system such as an elec- 10 
tronic notebook or a portable information terminal. 

2. Description of Related Art 

[0002] VyTith development of liquid crystal display is 
devices, semiconductors and electronics techniques, 
numerous Kinds of small-sized multi-functional portable 
electronic equipment have been commercialized. With 
such portable electronic equipment, extension of fives 
of batteries as well as miniaturization is an important 20 
factor, and liquid crystal panels, which are low power 
displays and exhibit excellent display characteristics, 
are widely used. 

[0003] However, since the liquid crystal panel is not a 
self-luminous device, it is difficult to read a screen of the 25 
panel under low light conditions. For this reason, a 
backlight is recently used for illuminating the liquid crys- 
tal display panel. 

[0004] For exanple, generally adopted is a method of 
illuminating a liquid crystal display panel using an etec- 30 
troluminescent panel (an EL panel) as a backlight which 

. is mounted on the rear side of the display panel pro- 
vided with a semi-transmission type reflector. 
[0005] This method was initially applied to smaller- 

. sized electronic devices such as electronic watches and 35 
pagers, and is now used for portable electronic devices 
having medium-sized screens such as electronic note- 
books. 

[0006] However, the backlight consumes a lot of elec- 
tric power and. when it is kept on for a long time, a bat- 4o 
tery life is greatly affected. Therefore, some backlights 
are designed to emit light of a reduced luminance as low 
as possible. 

[0007] In order to reduce power consumption of the 
backlight, light emission of the backlight is controlled in 45 
the following manners: 

(1) When an illumination key is actuated, the back- 
light emits light for a given time and then goes off 
automatically. 50 

(2) Only while the illumination l^y is being actu- 
ated, the backlight emits light. 

(3) Ambient brightness is measured with a bright- 
ness sensor. When tiie brightness falls below a pre- 
determined level, the backlight emits light. Then, 55 
when the brightness exceeds the predetermined 
level, the backlight goes off automatically. 




9 



[0008] Particularly, with portable electronic devices, 
the above (1) is widely used since it allows a user to 
activate the t)acklight for the given time period only 
when necessary. 

[0009] Anotiier method of reducing power consump- 
tion of the backlight is disclosed by Japanese Unexam- 
ined Patent Publication No. HEI 2(1990)-190895. for 
example. According to this disclosure, an EL panel is 
capable of emitting light on a one-character basis, and 
EL elements are driven only in a region where textual 
data or drawing data is to be displayed. By use of this 
metiiod of driving the EL elements, it is possible to save 
power which would otherwise be necessary for driving 
EL elements In a region where textual data or drawing 
data is not displayed. 

[0010] However, according to the aforesaid method in 
which the backlight emits light of a reduced luminance, 
the display is not easy to see in a dark environment 
even if the backlight is turned on to illuminate the dis- 
play. Of course, an increase of the luminance will make 
the display easier to see. but the increase of the lumi- 
nance will result in a rise in power consumption and 
therefore a decrease in the battery life. 
[001 1 ] According to the aforesaid backlight light-emis- 
sion control (1), the backlight emits light for the given 
time regardless of the number of displayed characters. 
Accordingly, for example, in the case of an electronic 
notebook which has a relatively large screen and may 
display a lot of characters, tiie backlight may possibly go 
off before a user has finished reading all characters. If 
the backlight light-emission time is set longer, the back- 
light wastefully consumes tiie battery by staying on after 
an characters have been read, in the case where only a 
small number of characters are displayed. 
[001 2] According to the aforesaid backlight light-emis- 
sion control (2), tiie user must keep pushing the illumi- 
nation key. Therefore, tiie metiiod cannot be used for an 
electronic device such as an electronic notebook which 
requires key operation. 

[001 3] According to the aforesaid backlight light-emis- 
sion control (3) of automatically turning on the backlight 
when the ambient brightness falls below the predeter- 
mined level by use of the brightness sensor, cost 
increases. In addition to that, the backlight keeps pro- 
ducing light in dark conditions even when unnecessary, 
which results in a decrease of the battery life. 
[001 4] According to the aforesaid method disclosed by 
Japanese Unexamined Patent Publication HEI 2(1990)- 
190895, a special EL panel is required and the EL panel 
is driven in a rather complicated manner. Accordingly, 
cost increases. In addition to that, consideratbn is not 
given to effect of an extended light-producing time on 
the battery life. 

SUSMMARY OF THE INVENTION 

[001 5] In view of the above-described circumstances, 
the present invention is to provide a display control 
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device which allows reduction of power consumption by 
a backlight when data such as textual data or drawing 
data is displayed on a display panel with the backlight 
on, by changing display form of the data for improving 
visibility of the data on a display and/or by varying a 5 
light-emission time period of the backlight depending on 
the volume of the data. 

[0016] The present invention provides a display con- 
trol device comprising a display panel for displaying 
data containing textual and/or drawing data; a display 10 
buffer for storing data to be displayed on the display 
panel; a display oontrol section for controlling display of 
the display panel; a backlight for illuminating the display 
panel; an illumination instruction section for outputting a 
backlight illumination instruction; and an illumination 75 
control section for controlling the illumination of the 
backlight according to the backlight Illumination instruc- 
tion from the illumination instruction section, wherein 
the display control section changes a display configura- 
tion of the data to be displayed on the display panel 20 
when the illumination instruction section outputs the 
backlight illumination instruction. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] 
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Fig. 1 is a perspective view Illustrating tiie appear- 
ance of an electronic pocketidook to which a display 
control device in accordance with the present 30 
invention is applied; 

Fig. 2 is a schematic cross-sectional view illustrat- 
ing the construction of a display section of the elec- 
tronic pocketbook to which the display control 
device in accordance with the present invention is ss 
applied; 

Fig. 3 is a block diagram illusti-ating tiie structure of 
the electronic pocketbook to which the displ^ con- 
trol device in accordance with the present Invention 
is applied; 40 
Fig. 4 is a flowchart illustrating a operational proc- 
ess (1) in accordance with an embodiment of the 
present invention; 

Fig. 5 is a flowchart illustrating a operational proc- 
ess (2) in accordance with an embodiment of the 45 
present invention; 

Rgs. 6(a) to 6(d) show exemplary screen displays 

(1) in accordance witii an embodiment of the 
present invention; 

Fig. 7 shows an example of a screen for setting the so 
size of characters to be displayed in accordance 
with an embodiment of the present invention; 
Figs. 8(a) to 8(d) show exemplary screen displays 

(2) in accordance witii an embodiment of the 
present invention; 55 
Fig. 9 is a f bwchart illustrating a operational proc- 
ess (3) in accordance with an emtxKiiment of the 
present invention; and 



FiQ. 10 is an exemplary table Illustrating corre- 
spondence between tiie number of displayed char- 
acters and a backlight light-emission time in 
accordance with an embodiment of the present 
invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0018] The display control device of the present inven- 
tion is constructed to have a display panel for displaying 
data containing textual and/or drawing data, a display 
buffer for storing data to be displayed on the display 
panel, a display control section lor controlling display of 
the display panel, a backlight for illuminating the display 
panel, an illumination instruction section for outputting a 
backlight illumination instruction, and an illumination 
control section for controlling tiie illumination of the 
backlight according to tiie backlight illumination instruc- 
tion from the illumination instruction section. The display 
control section changes a display configuration of tiie 
data to be displayed on the display panel when the illu- 
mination instruction section outputs the backlight illumi- 
nation instruction. 

[001 9] In the present invention, the display panel pref- 
erably include a liquid crystal display panel with a semi- 
transmission type reflector mounted on the rear side of 
the panel. The backlight is composed of an EL (electro- 
luminescent) panel and is preferably constructed to be 
able to be assembled with being placed on the rear side 
of the liquid crystal display panel. 
[0020] The display buffer, the display control section 
and tiie illumination control section are preferably com- 
posed of a computer including a CPU. a ROM, a RAM. 
and an I/O port. In particular, the display buffer may be 
composed of a RAM, and the di^Iay control section 
and the illumination control section may be composed 
of a CPU. The Illumination instruction section nnay pref- 
erably include an input device such as a keyboard or a 
transparent tablet formed on the surface of the display 
panel. 

[0021 ] According to tiie present Invention, visibility of 
data displayed on the display panel can be improved by 
changing display configurations (size, font, nor- 
mal/reverse video, etc.) when the bacWight is turned on 
to illuminate the display panel. 

[0022] Further, since tiie amount of light from the 
backlight can be reduced thanks to tiie improvement of 
visibility, the battery's life will extend in a portable elec- 
tronic device driven by a battery which device Includes 
the display conta^ol device of the present invention. 
[0023] The display control section may be constructed 
such that, when the illumination instruction section out- 
puts the backlight illumination instruction, the di^lay 
conti'ol section changes a display size of tiie data stored 
in the display buffer for displaying the data on the dis- 
play panel. 

[0024] With tills construction, since the displayed data 
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(6.g.. textual data) is automatically increased in size 
when the baci^ight illuminates, a display screen exhibit- 
ing good visibility to a user can be provided. 
[0025] The display buffer may be constructed to pre- 
store a plurality of display sizes for the data to be dis- 
played on the display panel. The display sizes can be 
selected. 

[0026] With this construction, since a user can pre-set 
the display size in which the data (e.g.. textual data) is 
to be displayed, a display screen exhibiting good visibil- 
ity to tndlviduai users can be provided. 
[0027] The display control section may be constructed 
such that when the illumination instruction section out- 
puts the backlight illumination instruction, the display 
control section controls the display panel to display the 
data stored in the di^lay buffer in reverse video. 
[0028] With this construction, black characters are dis- 
played against a white background under a normal con- 
dition, and white characters are displayed against a 
black background when the backlight is on. Thereby, a 
display screen exhibiting good visibility to a user can be 
provided. 

[0029] The control device of the invention may further 
comprise a count section for counting the number of 
characters of the data to be displayed on the display 
wherein when the illumination instruction section out- 
puts the backlight illumination instruction, the illumina- 
tion control section changes a time period of 
illumination of the backlight according to the number of 
characters counted by the count section. 
[0030] With this construction, the backlight can be set 
to be on for a proper time depending on the number of 
characters to be displayed. Thereby, even in the case 
where a large number of characters are displayed, the 
inconvenience of the k}ackiight going off before a user 
have finished reading can be avoided. On the other 
hand, in the case where a small number of characters 
are displayed, the backlight can be prevented from pro- 
ducing light wastefully for a long period. Thus, the power 
consunnption can be reduced and the life of the battery 
can increase. 

[0031] The control device of the invention may further 
comprise an illumination time period setting table stor- 
ing a plurality of backlight illumination time periods in 
correspondence with the number of characters of the 
data to be displayed on tiie display panel, wherein when 
the illumination instruction section outputs the backlight 
illumination Instruction, the illumination control section 
controls the illumination of the backlight according to the 
illumination time period read from the illumination time 
period setting table. 

[0032] The control device of the invention may further 
comprise an illumination time period setting table stor- 
ing a backlight illumination time period per one charac- 
ter and a calculation section for calculating an 
illumination time period corresponding to the number of 
characters of tiie data to be displayed on the display 
panel by reference to the illumination time period setting 



table, wherein when the illumination instruction section 
outputs the backlight illumination instruction, tiie illumi- 
nation control section controls the illumination of the 
bacMlght according to the illumination time period calcu- 

5 lated by tiie calculation section. 

[0033] The control device of the invention m^ further 
comprise an illumination time period setting table stor- 
ing a backlight illumination time period for every applica- 
tion, wherein when the illumination instruction section 

10 outputs tiie backlight illumination instruction, the illumi- 
nation control section controls the illumination of tiie 
backlight according to the illumination time period for an 
application in use read from the illumination time period 
setting table. 

15 [0034] With this construction, since the backlight illu- 
mination time can easily be designated according to an 
application such as a schedule, telephone or memoran- 
dum application, the backlight can be kept on for a 
proper time according to not only the number of dis- 

so played characters but also the application. Therefore, a 
display screen convenient to a user can be provided. 
[0035] The illumination control section may comprise 
a notice section for Informing that the backlight is going 
to be off a predetermined time before the backlight goes 

25 off. 

[0036] The notice section may be composed of a 
piezo-electric beeper. 

[0037] With this construction, a user is Informed a 
given time in advance that the backlight is going to be 
30 off. and the user can exterrcl the illumination time, if nec- 
essary. Thus tiie backlight does not go off against tiie 
user's intention. Therefore, a display screen convenient 
to the user can be provided. 

[0038] In another aspect, the present inventbn pro- 

35 vides storage medium containing thereon a computer 
program for controlling a display control device including 
a display panel for displaying data containing textual 
and/or drawing data, a display buffer for storing tiie data 
to be displayed on tiie display panel, a backlight for illu- 

40 minating tiie display panel and an illumination instruc- 
tion section for outputting a backlight illumination 
Instruction. The conrputer program performs the func- 
tions of causing a computer operation to control illurrri- 
nation of the backlight according to the backlight 

45 illumination instruction from the illumination instruction 
section; causing a computer operation to control display 
of the display panel; and causing a computer operation 
to change a display configuration of the data to be dis- 
played on the display panel when the illumination 

so instruction section outputs the backlight illumination 
instruction. 

[0039] The storage medium may further perform the 
functions of causing a computer operation to count the 
number of characters of the data stored in tiie di^lay 
55 buffer to be displayed on the display panel; and causing 
a computer operation to change a time period of lllunrti- 
nation of the backlight according to tiie counted number 
of characters. 
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[0040] With the above-mentioned construction, by 
installing the control program stored in the storage 
medium, a display control device can be obtained, 
which device can reduce power consumption by the 
backlight by improving the visibility of displayed data s 
such as characters or drawings through changing the 
display configuration of the data when the backlight illu- 
minates the display panel for displaying the data, and 
through changing the Illuminating time period of the 
backlight according to the amount of the data. to 

Examples 

[0041] The present invention is now describoi in 
detail by way of example with reference to the accompa- 75 
nying drawings, which should not be construed to limit 
the scope of the invention. In the following examples, 
the present invention is explained as a display control 
device adapted to an electronic pocketbook which is a 
kind of portable electronic equipment. 20 
[0042] Fig. 1 is a perspective view illustrating the 
appearance of an electronic pocketbook to which a dis- 
play control device in accordance with the present 
invention is applied. In Fig. 1, the reference numerals 1, 
4. 4a, 4b, 4c, 4d and 4e denote a display section, a key 2S 
input section, an ON key. an OFF key. a function key, an 
alphanumeric input key and a backlight key. respec- 
tively. In the electronic pocketbook, the display section 1 
and the key input section 4 are joined together with a 
hinge. When the electronic pocketbook is not in use. the 30 
electronic pocketbook can be closed with the display 
section 1 and the key input section inside. Electronic cir- 
cuits and a battery for driving the electronic pocketbook 
are accommodated under the display section 1 and the 
key input section 4. The battery can be replaced from 35 
the bottom surface of the key input section 4. 
[0043] Fig. 2 is a schematic cross-sectional view illus- 
trating the construction of the display section of the 
electronic pockettx>ok to which the display control 
device in accordance with the present invention is 4o 
applied. As shown in Fig. 2, the display section 1 is com- 
posed of a liquid crystal display panel 2 provided with a 
semi-transmission type reflector 2a on the bottom sur- 
face th^eof and a backlight 3 using an EL panel. The 
backlight 3 is mounted on the bottom surface of the dis- 45 
play panel 2 with intervention of the reflector 2a. 
[0044] The display section 1 is constructed such that 
characters or drawings displayed on the display panel 2 
are seen by external light reflected by the semi-trans- 
mission type reflector 2a in a bright ambiance and by so 
light emitted by the backlight 3 and passing though the 
reflector 2a in a dark ambiance. 
[ra45] Fig. 3 is a block diagram illustrating the struc- 
ture of the electronic pocketbook to which the display 
control device in accordance with the present invention 55 
is applied. In Fig. 3, elements similar to those previously 
described with reference to Figs. 1 and 2 are denoted by 
the same reference numerals. The reference numeral 5 



denotes a CPU for generally controlling key input, data 
display, data processing, storage and the like The refer- 
ence numeral 6 denotes a ROM for storing programs to 
cause the CPU 5 to operate. The reference numeral 7 
denotes a RAM for storing data about schedules, tele- 
phone numbers, etc. inputted by a user. The RAM 7 
also serves as a work memory for the CPU 5. 
[0046] The reference numeral 8 denotes a display 
controller for controlling the display section 1 and caus- 
ing data sent from the CPU 5 to be displayed on the dis- 
play panel 2 of the display section 1 . 
[0047] TTie key input section 4 is composed of the ON 
key 4a, OFF key 4b, function key 4c, alphanumeric Input 
key 4d, and backlight key 4e. The ON key 4a and OFF 
key 4b are used for turning the power of the electronic 
pocketbook on and off. respectively. The function 4c is 
used for switching applications such as a schedule, a 
telephone book, a memorandum, etc., and for perform- 
ing various settings. 

[0048] The alphanumeric input key 4d is used for 
inputting data and performing various kinds of settings. 
By operating the alphanumeric input keys 4d, an alpha- 
bet from A to Z, numerals and a number of synrrit>ols can 
be inputted. 

[0049] The backlight key 4e is actuated when the user 
needs to see displayed content in a dark environment. 
When this key is actuated, the backlight emits light for a 
predetermined time period and then goes off automati- 
cally. 

[0050] The reference numeral 9 denotes a timer to 
generate a basic clock signal for time display. The timer 
9 is also used for schedule management. 
[0051 ] The reference numeral 1 0 denote a beeper to 
generate a touch sound when a key is actuated and an 
alarm sound. The beeper is also used to sound a notice 
beep for giving the advance notice of the backlight going 
off a predetermined time before the backlight actually 
goes off. 

[0052] The reference numeral 1 1 denotes a main tot- 
tery for driving the electronic pockett)ook. The reference 
numeral 1 2 denotes a back-up battery for retaining data 
and settings stored n the RAM 7 while the main battery 
1 1 is being replaced, for example. 
[0053] The reference numeral 13 denotes a storage 
medium composed of an floppy disk (FD), CD-ROM or 
the like. In the storage medium, stored is the 8€Ufne pro- 
gram as the operational program of the present inven- 
tion stored in the ROM 6. 

[0054] In another embodiment, by instructions of tiie 
CPU 5, the program for executing the operation of tiie 
present invention can be read from the storage medium 
13 into the RAM 7 through storage medium reading 
means (not shown), so that tiie same operation is exe- 
cuted as in the case where the program Is stored in tiie 
ROM 6. 

[0055] The electric pocketbook of this embodiment 
has a number of applications such as a schedule, a tel- 
ephone book, a memorandum application and the like. 
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The applications can be switched by actuating the func- 
tion key 4c. 

[0056] Explanation about functions of the applications 
such as data inputting, editing and searching, which do 
not have direct relation to the present invention, is omit- s 
ted in this specification. 

[0057] Fig. 4 is a flowchart illustrating an operational 
process (1) in accordance with an embodiment of the 
invention. Referring to the flowchart of Fig. 4, explana- 
tion Is given provided that data shown in Figs. 6(a) to io 
6(d) and Fig. 7 have been inputted to the RAM 7. 
[0058] First when the user pushes the ON key 4a, an 
ON signal is inputted to the CPU 5 and operation starts. 
If this is the first time to use the electronic pockettxsok, 
an initial display, for example, a schedule data input dis- is 
play, is displayed. If any data has already been stored, a 
display just before turning off the power supply is dis- 
played. 

[0059] STEP SI : The CPU 5 is in a state of waiting 
for a key input from keys such as the OFF key, an appli- 20 
cation switch key a displayed data change key or the 
backlight key. First, the CPU 5 checks the status of the 
OFF key K the OFF ksy is actuated, the display is 
turned off and the power supply gets in an OFF state. 
[0060] STEP S2 : If the OFF key is not actuated, the 2S 
status of the application switch key is checked. 
[0061] STEP S3 : If the application switch key is actu- 
ated, an application corresponding to the key operation 
is displayed. Then the process goes back to STEP S1 
and the CPU 5 retums to the state of waiting for a key 30 
input. 

[0062] STEP S4 : if the application switch key is not 
actuated, a key operation for changing displayed data is 

checked. 

[0063] STEP S5 : If the key operation for changing dis- 3s 
played data is executed, designated data is displayed. 
Then the process goes back to STEP SI and the CPU 
5 returns to the state of waiting for a key input. 
[0064] Here, the key operations for changing dis- 
played data include key operations for displaying one 40 
case from a displayed list, fdr scrolling displayed data 
back and forth by an arrow key and for retrieving and 
displaying desired data using data retrieving function. 
Detailed explanation of these functions and specific 
operations Is omitted. 4S 
[0065] STEP 86 : Whether the backlight is on or off is 
checked. 

[0066] STEP S7 : If the backlight is off, the status of 
the backlight key is checked. If the backlight key is not 
actuated, the process goes to STEP1 and the CPU 5 so 
returns to the state of waiting for a key input. 
[0087] STEP SB : If the backlight is on, tfie size of 
characters pre-set by tiie user are read out of tiie RAM 
7. In this embodiment, characters are stored in a plural- 
ity of sizes (e.g., three sizes) beforehand and the user ss 
can switch among tiie plural sizes for display of charac- 
ters. 

[0068] Figs. 6(a) to 6(d) show a set (1) of exemplary 



screen displays in accordance witii tiie embodiment, 
and Fig. 7 shows an exemplary screen display for set- 
ting tiie size of characters to be displayed in accordance 
with the embodiment. 

[0069] When a menu key is actuated for selecting a 
setting display and tiien a menu for setting the size of 
characters while the backlight is on is selected, the 
screen display shown in Fig. 7 is displayed. Here, if a "2" 
is selected, an asterisk is displayed at the head of "2" 
and a "Medium" size is selected. 
[0070] STEP S9 : The CPU 5 switches tiie size of dis- 
played characters from "Normal" to "Medium" on the 
basis of a size setting read out of the RAM 7. and send 
data to be displayed to the controller 8. Thereby, the 
screen switches from the display shown in Fig. 6(a) to 
that shown in Rg. 6(b). 

[0071 ] Fig. 6(a) is a normal display when tiie backlight 
is off. 

[0072] STEP S10 : An initial value, e.g., 30 seconds, 
is set with a timer (TM) for controlling the illumination 
time of the backlight 

[0073] STEP S1 1 : After tfie bacWight is turned on, tiie 
process goes back to STEP SI and the CPU 5 returns 
to the state of waiting for a key input. 
[0074] If a "3. Large" is selected in the setting screen 
display shown in Rg. 7, the screen switches from tiie 
display shown in Fig. 6(a) to that shown in Fig. 6(c). 
Here, as regards Figs. 6(b) and 6(c) displaying enlarged 
characters, tiie screen is too small to display tiiereon 
the entire text because the number of characters which 
can be displayed on the screen decreases. Accordingly, 
arrow symbols and "A" are displayed on the lower 
right portion of the screen to indicate tiiat tiiere is hid- 
den data. 

[0075] The display control device of tiie embodiment 
has also the function of switching the size of characters 
on display during illumination of tiie backlight. While tiie 
t>acktight is on. the process goes from STEP SB to 
STEP S12. 

[0076] STEP SI 2 : The actuation of tiie backlight key 
is recognized. 

[0077] STEP SI 3 : tiie size of displayed characters is 

switched. 

[0078] The size of characters on display switches 
every time when the backlight key is actuated. For 
example, the size switches that of Fig. 6(a). to that of 
Fig. 6(b), to that of Fig. 6(c) and then to that of Fig. 6(a) 
in this embodimervt. 

[0079] STEP S1 4 : If the backlight key is not actuated 
in STEP S12, whether the timer (TM) indicates the con- 
clusion of the illumination time is checked. If the timer 
(TM) does not indicate the conclusion of the time, the 
process goes back to STEP S1 and the CPU 5 returns 
to the state of waiting for a key input. 
[0080] STEP SI 5 : If ttie timer (TM) indicates tiie con- 
clusion off tiie illumination time, the t>acklight is turned 
off. 

[0081 ] STEP SI 6 : The timer (TM) is reset. 
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[0C^2] STEP S1 7 : The size of displayed characters is 
switched back to frie initial size (shown in Fig. 6(a)). The 
process goes back to STET SI and the CPU 5 returns 
to the state of waiting for a key input. 
[0083] Fig. 5 is a flowchart illustrating an operational s 
process (2) in accordance with the embodiment. In the 
flowchart shown in Rg. 5. the process from STEP S21 
to STEP S27 Is the same as the process from STEP S1 
to S7 in the flowchart shown in Fig. 4, and therefore 
explanation thereof is omitted. io 
[Gfm] STEP S28 : When the backlight Key is actuated 
in STEP S27, the CPU 5 switches the display to reverse 
video and transfer data to be displayed to the display 
controller 8. Thereby, the screen switches from the dis- 
play shown in Fig. 6(a) to that shown in Fig. 6(d). is 
[0(^5] STEP 829 : An initial value, e.g.. 30 seconds, 
is set with the timer (TM) for controlling the illumination 
time of the backlight. 

[0086] STEP 830 : After the backlight is turned on. the 
process goes back to STEP S21 and the CPU 5 returns 20 
to the state of waiting for a key input. 
[OKTl If the backlight is on in STEP S26. the process 
goes to STEP 831. 

VmS] STEP 831 : Whether the timer (TM) indicates 
the conclusion of the illumination time is checked. If the 25 
timer does not indicate the conclusion, the process 
goes back to STEP 821 and the CPU 5 returns to tiie 
state of waiting for a key input 
[0089] STEP 832 : If the timer (TM) indicates the con- 
clusion, the backlight is turned off. 30 
[0090] STEP 833 : The timer (TM) is reset. 
[0091] STEP 834 : The reverse display is canceled 
and the display status returns to its initial state (not 
reversed as shown in Fig. 6(a]) . Then the process goes 
badk to STEP 821 and the CPU 5 returns to the state of 35 
waiting for a key input. 

[0092] Next, explanation is given about applications 
and exemplary screen displays on the electronic pock- 
etix)ok of the emk^iment. The electronic pocketiDOOk 
of the embodiment has three kinds of applications, that 40 
Is. a schedule application, a telephone book application 
and a memorandum application. These applications 
can be switched using the function Key 4c. Here, expla- 
nation is given provided that data have already been 
inputted to the applications. 45 
[0093] Figs. 8(a) to 8(d) show a set (2) of exemplary 
screen displays in accordance with tiie embodiment. In 
the figures. Fig. 8(a) shows an exemplary screen dis- 
play of the schedule application, Fig. 8(b) shows an 
exemplary screen display of the telephone book appli- so 
cation and Fig. 8(c) shows an exemplary screen display 
of the memorandum application (on which a large 
number of characters are displayed), and Rg. 8(d) 
shows an exemplary screen display of the memoran- 
dum application (on which a small number of characters ss 
are displayed). 

[0094] Fig. 9 is a flowchart illustrating an operational 
process (3) in accordance with the embodiment. In the 



flowchart shown in Fig. 9, tiie process from STEP 841 
to STEP 847 is the same as the process from STEP 81 
to 87 in the ftowchart shown in Fig. 4. and therefore 
explanation thereof is omitted. 
[0095] If the backlight key is actuated in STEP 847. 
tiie illumination time is decided according to a display 
content, as described below, and is inputted to the timer 
(TM). Then, the backlight is turned on. 
[0096] STEP 848 : When tiie backlight key is actu- 
ated, the number of characters on display is counted. 
[0097] STEP 849 : The illumination time t1 is decided 
according to the counted number of characters. 
[0098] STEP 850 : The illumination time t1 is inputted 
to a first timer (TM1). 

[0099] STEP 851 : Time 12 obtained by reducing tO 
from the illumination time t1 is inputted to a second 
timer (TM2) as a notice time for informing the user that 
the backlight is going off. 

[0100] STEP 852 : The backlight is turned on. The 
process goes back to STEP 81 and the CPU 5 returns 
to the state of waiting for a key input. The period tO rep- 
resents how earlier the user is to be noticed of the back- 
light going off. For example, if tO = 5, the notice is made 
5 seconds before tiie backlight actually goes off. 
[0101] Here, tiie decision of the illumination time is 
explained by way of a specific example. 
[0102] Fig. 10 is an exemplary table showing con-e- 
spondence between the number of displayed charac- 
ters and the illumination time of tiie backlight in 
accordance with the embodiment. As shown In Fig. 10. 
tiie con-espondence between the number of displayed 
characters and the illumination time of the backlight is 
stored for every application In ROM 6 beforehand in the 
electronic pocketi^ook of the embodiment. In tiie 
embodiment, the liquid crystal display panel is assumed 
to be capable of displaying 240 characters (30 charac- 
ters X 8 lines) at maximum, in tiie correspondence table, 
tiie number of displayed characters is classified into a 
plurality of levels. The number of characters actually on 
display is compared with tiiese levels, and the illumina- 
tion time of the backlight is decided depending what 
level the actual number is belong to. 
[0103] More particularly, the CPU 5 counts tiie 
number of characters on dspiay in STEP 848, reads out 
the correspondence table from ROM 6 for comparison 
in STEP 849, and decides the illumination time t1 . 
[01 04] Here, the correspondence is set for each of tiie 
applications because it is considered that more proper 
illumination time can be set when the illumination time is 
set for every application. For example, 

(1) for the memorandum application, the illumina- 
tion time is in proportion to tiie number of di^layed 
characters because in usual cases, the user needs 
only to read and understand a displayed text: 

(2) for tiie schedule application, tiie illumination 
time is ensured to some extent (e.g.. at least 30 
seconds) even if the number of displayed charac- 
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ters is small; and 

(3) for the telephone book application, a fixed illumi- 
nation time (e.g., 30 seconds) Is set regardless of 
the number of displayed characters because the 
user may dial a telephone or push push-buttons s 
with looking at the display. 

[0105] In the case of Fig. 8(a). for example, since the 
number of characters on display is 63, the illumination 
time t1 is 30 seconds according to the correspondence io 
table of Fig. 10. Similarly, in the case of Fig. 8(b). since 
the number of characters on display is 55 and the appli- 
cation used is the telephone book application, the illumi- 
nation time t1 is 30 seconds regardless of the number of 
characters. In the case of Fig. 8(c), since the number of is 
characters on display is 180, the illumination time t1 is 
60 seconds. In the case of Fig. 8(d), since the number 
of characters on display is 42, the illumination time t1 is 
15 seconds. Thus, according to the embodiment, the 
illumination time can be properly set according to the so 
display content and the number of displayed characters. 
[0106] The table indicating the correspondence 
between the number of characters on display and the 
illumination time of the backlight has been explained as 
being pre-stored in the ROM 6. It is noted, however, the 25 
con-espondence table may be designed to accept 
changing and setting by the user and to be stored in the 
RAM 7. 

[0107] For deciding the backlight illumination time in 
STEP S49, alternatively, the illumination time may be 30 
set on a character basis. For example, an illumination 
time of 0.3 seconds is set for one character. This illumi- 
nation time per character may be multiplied with the 
number of displayed characters to obtain the illumina- 
tion time. In the case of the memorandum application for 3S 
which the illumination time can be decided in proportion 
to the number of displayed characters, the illumination 
time can be properly decided by simple calculation. 
[0108] For example, in the case of Fig. 8(c), since the 
number of displayed characters is 180, then t1 » 54 sec- 4o 
onds. In the case of Rg. 8(d), since the number of dis- 
played characters is 42, then t1 « 12.6 seconds. The 
ill- iminatbn time per character is fixed and stored in the 
ROM 6, but the illumination time per character may be 
set and changed by the user and stored in the RAM 7. 4S 
Further, in Ihe case where the number of characters is 
small, the illumination time is extremely short To avoid 
this, the minimum illumination time may be set to ensure 
about 10 seconds for illumination. The above-men- 
tioned two ways of deciding the illumination time may so 
also be used together depending on an application in 
use. 

[0109] When the backlight is turned on, the process 
branches off at STEP S46 to STEP S53. where the tim- 
ers 1 and 2 (TM1 and TM2) are checked. These two tirrv ss 
ers are contained in the CPU 5. time is counted up in a 
hardware independently of operation of software, and a 
time-up signal is generated within the CPU 5. 



[01 1 0] STEP S53 : Whether the time has expired with 
the timer 1 (TMl) is checked. 

[0111] STEP S54 : If the time has expired with the 

timer 1 . the backlight is turned off. 

[0112] STEP S55 : The timer 1 (TM1) is reset. The 

process goes back to STEP S41 and the CPU 5 returns 

to the state of waiting a key input. 

[01 1 3] STEP S56 : If the time has not expired with tfie 

timer 1 (TMl). whether the time has expired witii ttie 

timer 2 (TM2). 

[0114] STEP S57 : If the time has expired with the 
timer 2 (TM2), the notice of the backlight going off is 
made. If tO = 5, the notice is made five seconds before 
the backlight is turned off. The notice in STEP S57 Is 
made only once for each turnofff of tiie backlight and is 
not kept until the time expires with the timer TM1 Qudge 
by a flag). 

[0115] STEP S58 : Then, until the time expires witii 
tiie timer 1, the actuation of the backlight k^ is 
checked. 

[0116] STEP S59 : If the backlight key is actuated 
before the time expires with the timer 1 , a time period t3 
is set to the timer 1 . The time period t3 is fixed value, for 
example. 15 seconds. The illumination time Is extended 
for the time period t3. 

[01 17] An object of this notice is to inform the user that 
the backlight is about to go off and allow the user to 
extend the Illumination time, if necessary. As a way of 
providing the notice, for example, a short sharp sound 
generated by the beeper 10 may be easily perceived by 
the user. As an alternative way of providing the notice, 
tiie CPU5 may control the display controller 8 to flicker 
tiie backlight once or twice for a short time. These two 
ways may be combined or selected by the user for fur- 
ther improving convenience. 

[0118] The present invention presents the following 
advantages: 

(1) By varying the display configuration of data dis- 
played on tiie display panel when the backlight is 
turned on to illuminate the display panel, tiie visibil- 
ity of the displayed data can be improved. 

Furthermore, since the improvement of the vis- 
ibility contributes to reduction of tiie amount of the 
light emitted by tiie backlight, the life of batt^ies will 
increase in portable electronic devices driven by 
tiie batteries. 

(2) Since tiie size of the displayed data is increased 
automatically when the backlight is on, a display 
screen exhibiting a good visibility can be provided. 

(3) Since tiie user can pre-set in what size the data 
should be displayed, a display screen presenting a 
good visibility to every user can be provided. 

(4) Under usual conditions, the display panel dis- 
plays black characters against a white background, 
and when the backlight is on, the di^lay panel dis- 
plays white characters against a black background. 
Thus a display screen easy to read can be pro- 



8 

WSDOCID: <EP_O90716aAl_L> 




EP0 907 



vided. 

(5) The illumination time of the backlight can be set 
properly depending on the number of displayed 
characters. With this feature, even when a large 
number of characters are display^, the backlight s 
can be prevented from going off before all the char- 
acters have been read. When the number of dis- 
played characters is very small, on the other hand, 
wasteful lighting of the backlight can be avoided. 
Thus the power consumption can be reduced and 10 
the life of batteries can extend. 

(6) The illumination time of the backlight can be 
easily decided according to an application used 
such as the schedule, telephone book or memoran- 
dum application. Thus, a proper illumination time of is 
the backlight can be provided according to the con- 
tent of display as well as the number of displayed 
characters. A display screen convenient to the user 
can be provided. 

(7) Since the user is informed of the backlight going 20 
off a predetermined time in advance. The backlight 
does not go off against the user's intention. The illu- 
mination time of the backlight can be extended, as 
required. A display screen convenient to the user 
can be provided. 2s 

Claims 

1 . A display control device comprising: 

30 

a display panel for displaying data containing 
textual and/or drawing data; 
a display buffer for storing data to be displayed 
on the display panel; 

a display control section for controlling display 3S 
of the display panel; 

a backlight for illuminating the display panel; 
an illumination instruction section for outputting 
a backlight illumination instruction; and 
an illumination control section for controlling 40 
the illumination of the backlight according to 
the backlight illumination instruction from the 
illumination instruction section, 
wherein the display control section changes a 
display configuration of the data to be dis- 45 
played on the display panel when the illumina- 
tion instruction section outputs the backlight 
illumination instruction. 

2. The display control device according to claim 1, so 
wherein when the illumination instruction section 
outputs the backlight illumination instruction, the 
display control section changes a display size of the 
data stored in the display buffer for displaying the 
data on the display panel. 55 

3. The display control device according to claim 1. 
wherein the display buffer pre-stores a plurality of 
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display sizes for the data to be displayed on the dis- 
play panel, the display sizes being able to be 
selected. 

4. The display control device according to claim 1, 
wherein when the illumination instruction section 
outputs the backlight illumination instruction, the 
display control section controls the display panel to 
display the data stored in the display buffer in 
reverse video. 

5. The display control device according to claim 1 fur- 
ther comprising a count section for counting the 
number of characters of the data to be displayed on 
the display, wherein when the illumination instruc- 
tion section outputs the backlight illumination 
instruction, the illumination control section changes 
a time period of illumination of the backlight accord- 
ing to the number of characters counted by the 
count section. 

6. The display control device according to claim 1 fur- 
tiier comprising an illumination time period setting 
table storing a plurality of backlight illumination time 
periods in correspondence with the number of char- 
acters of tile data to be displayed on tiie display 
panel, wherein when the illumination instruction 
section outputs the baddight illumination instruc- 
tion, the illumination control section controls tiie illu- 
mination of the backlight according to the 
illumination time period read from the illumination 
time period setting table. 

7. The display control device according to claim 1 fur- 
tiier connprising an illumination time period setting 
table storing a backlight illumination time period per 
one character and a calculation section for calculat- 
ing an illumination time period corresponding to the 
number of characters of the data to be displayed on 
the display panel by reference to tiie illumination 
time period setting table, wherein when the illumi- 
nation instruction section outputs the backlight illu- 
mination instruction, the illumination control section 
controls the illumination of the backlight according 
to tiie illumination time period calculated by the cal- 
culation section. 

8. The display control device according to claim 1 fur- 
ther comprising an illumination time period setting 
table storing a backlight illumination time period for 
every application, wherein when the illumination 
insti-uction sectton outputs the backlight illumination 
insti-uction, the illumination control section controls 
tiie illumination of the backlight according to the illu- 
mination time period for an application in use read 
from the illumination time period setting table. 

9. The display control device according to claim 1. 
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wherein the illumination control section comprises 
a notice sectton for informing that the backlight Is 
going to be off a predetermined time before the 
backlight goes off. 

5 

10. A storage medium containing thereon a computer 
program for controlling a display control device 
including a display panel for displaying data con- 
taining textual and/or drawing data, a display buffer 

for storing the data to be displayed on the display 10 
panel, a backlight for illuminating the display panel 
and an illumination instruction section for outputting 
a t)acklight illumination Instruction, 

the computer program performing the functions is 
of: 

causing a computer operation to control illumi- 
nation of the backlight according to the back- 
light illumination instruction from the 
illumination Instruction section; 20 
causing a computer operation to control display 
of the display panel; and 
causing a computer operation to change a dis- 
play configuration of the data to be displayed 
on the display panel when the illumination 25 
instruction section outputs the backlight illumi- 
nation instruction. 

11. The storage medium according to claim 10. 
wherein the conputer program further performs the 30 
functions of: 

causing a computer operation to count the 
number of characters of the data stored in the 
display buffer to be displayed on the display 95 
panel; and 

causing a computer operation to change a time 
period of illumination of the backlight according 
to tiie counted number of characters. 
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FIG.4 
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FIG.5 
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FIG.6A FIG.6B 



[MEMO] New Product 

New electronic organizer XX- 10 
0 (XY2 Corp) AUG,18.1997 
Display:240x80 dots FSTN-LCD 
Memory Size:2M byte Flash 
KeyrQWERTY type keyt^oard 
Modem :9.600-2B.800dps 
Size:150(W)x80(D)x16(H)mm 



FIG.6C 



[MEMO] New Product 

New electronic organiz 
0 (XYZ Corp) AUG. 18, 19 
Display:240x80 dots FS 
Memory Size:2M byte Fl - 
KeyrQWERTY type keyboa j 



FIG.7 



[MENU] Character Size 
When Backlight Lit 

1 .Normal 
* 2.Medium 
a.Large 



[MEMO] New Product 

New electronic organizer 
0 (XYZ Corp) AUQ.18.1997 
Display:240x80 dots FSTN- 
Memory Size:2M byte Flash 
Key:QWERTY type keyboard - 
Modem:9,600-28,800dps J 



FIG.6D 



[MEMO] New Product 

New electronic organizer XX-10 
0 (XYZ Corp) AUG.18.1997 
Display:240x80 dots FSTN-LCD 
Memory Si2e:2M byte Flash 
Kcy:OWERTY type keyboard 
Modem:9,600-28.800dps 
Size:150(W)x80(D)x16(H)mm 
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FIG.8A 



FIG.8B 



[SCHEDULE] 



OCT 3.1997 
13:00 ~ 15:00 
Sales Meeting A 
(Conference Room #202) 



[TELEPHONE] 



TJ^TSUNAGA 
ABC corporation 
Manager 
012-345-6789 



FIG.8C 



[MEMO] New Product 



New electronic .organizer XX-10 
0 (XYZ Corp) AUG. 18, 1997 
Display:240x80 dots FSTN-LCD 
Memory Size:2M byte Flash 
Key:QWERTy type keyboard 
Modem :9,600-28,800dps 
Size:1 50(W)x80(D)x1 6{H)mm 



FIG.8D 



[MEMO] Hotel 



New BB Hotel OCT. 10-1 2 
(#012345678) 
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